



























































Table 2.2 Review studies production of biodiesel by alkali, acid or enzyme catalyzed methods

Condition
Reference Material Method Temp. (°C) Pressure Molarratio Time Volume reactor Analysis Objective
(MeOH:0Oil)  (hr)
Aracil et al. sunflower oil Conventional 65 6:1 4 GC To compare different
(2004) methanol (base catalyst) basic catalysts for
NaOH transesterification of
KOH sunflower oil
Na(CH30)
K(CH;0)
Meher et al. karanja oil Conventional 65 6:1 3 GC To investigated the
(2006) methanol (base catalyst) reaction variables
KOH affecting the trans-
esterification such as
concentration of
catalyst, oil/alcohol
ratio, temperature
Xie et al. soybean oil  Conventional 65 2:1-16:1 8 GC To develop base
(2006) methanol (base catalyst) NMR catalyzed reactions
NaX zeolites involved in the
KOH production of different

chemicals, the KOH/
NaX catalyst was
adopted for the
production of biodiesel
from soybean oil

o
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Condition

Reference Material Method Temp. (°C) Pressure Molar ratio Time Volume reactor Analysis Objective
(MeOH:Oil)  (hr) (ml)
Mohamad waste palm oil Conventional 90-100 - 6:1 - - GC To investigated the
et al. (2003) ethanol (acid catalyst) reaction variables
H,SO4 affecting the trans-
HC1 esterification such as
concentration of
catalyst, temperature
and compare
concentration of
acid catalyst
Zheng et al. waste frying oil Conventional 70 - 6:1-24:1 1-3 - HPLC To investigated the
(2006) methanol (acid catalyst) HNMR reaction variables
H,SOy4 affecting the trans-
esterification such as
concentration of
catalyst, oil/alcohol
ratio, temperature
Ramadhas rubber seed 0il Conventional 40-50 - 3:1-15:1  0.83-1 - GC To develop a process

et al. (2005)

methanol
H,SO4
NaOH

(two-step catalyst)

for producing
biodiesel from a low
cost feedstock like
crude rubber seed oil
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Condition
Reference Material Method Temp. (°C) Pressure Molar ratio
(MeOH:0il)

Time Volume reactor Analysis

Objective

Wang etal. KOH Conventional 65, 95

(2007) ferric sulfate  (two-step catalyst)
waste cooking oil

Iso et al. triolein Conventional 40-70
(2001) safflower oil (lipase catalyst)

methanol

ethanol

1-propanol

1-butanol

lipase AK,

PS, M, AY,

newlase F

To develop base-
catalyzed reactions
envolved in the
production of dif-
ferent chemicals,
the KOH/NaX
catalyst was adopted
for the production
of biodiesel from
soybean oil

To studied trans-
esterification of
triglycerides and
short chain alcohol
using immobilized
lipase obtained by
effective method
employing an
inorganic porous
partical as a carrier
in non-aqueous
condition

LT



Condition

Reference Material Method Temp. (°C) Pressure Molar ratio Time Volume reactor Analysis Objective
(MeOH:0il) (hr) (ml)
Liu et al. SODD Conventional 40 3.9:1 12 50 GC To studied Lipase-
(2006) methanol (lipase catalyst) catalyzed alcoholysis
Novozym 435 of soybean oil deo-
Lipozyme TL IM dorizer distillate
molecular sieve (SODD) for biodiesel
tert-butanol production
Talukder et  C. Antarctica Conventional 40 0.5:1-3:1 1-40 80 GC To optimize the
al. (2006) lipase (lipase catalyst) methanolysis of
palm oil palm oil catalyzed
acetone by immobilized
hexane C. antarctica lipase
isopropanol for production of
% methanol biodiesel and to
pentane provide a method
heptane suitable for over-
acetonitrile coming methanol
THF
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Table 2.3 Review studies production of biodiesel by solid catalyzed methods

Condition
Reference Material Method Temp. (°C) Pressure Molarratio  Time wt% cat Analysis Objective
(MeOH:0il)  (hr)
Furataetal. soybean oil Conventional 200-300 - 40:1 20 4g GC  To apply these superacid
(2004) n-octanoic acid (solid catalyst) 175-200 - 4.5:1 20 4g catalyst to the transesteri-
SZA fication of soybean oil
WZA with methanol
STO
Kitiyanan et crude palm- Conventional 200 - 6:1 0-4 0.5-6 GC  To investigate the produc-
al. (2006) kernel oil (solid catalyst) tion of biodiesel using
crude coconut- heterogeneous catalyst
oil for the transesterification
of crude palm oil and
crude coconut oil
Xie et al. soybean oil Conventional 65 - 4:1-16:1 2-12 1-6 GC  To investigate the KOH/
(2007) KOH/NaX (solid catalyst) NaX catalyst was adopted

for the production of bio-
diesel from soybean oil
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Reference Material Method

Temp. (°C) Pressure Molar ratio

Condition

(MeOH:0il)  (hr)

Time wt % cat Analysis

Objective

Kawashima  rapeseed oil = Conventional

etal. (2007) CaTiO; (solid catalyst).

CaMnO3
CazFezos
CaZrO3
BaTiO3
BaZrO;
BaCeO3
MgTiOs
MgZrO;3
MgCeO3
LaZrO3
LaCeO3

Liu et al. soybean oil Conventional
(2007) Ca(OCHs;), (solid catalyst)

60

40-65

6:1 10 10

0.134:1-2:1v/v 0.25-3 0.5-4

GC

GC

To investigate the cata-
lytic activity and dura-
bility for the transes-
terification of oil to
fatty acid metil ester

To investigate the physical
and Chemicals characteri-
zation of calcium metho-
xide solid base catalyst
with some instrumental
methods and effect of
various reaction condition
on the biodiesel yields
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Condition

Reference Material Method Temp. (°C) Pressure Molarratio  Time wt% cat Analysis Objective
(MeOH:0Oil)  (hr)

Liu et al. soybean oil Conventional 50-80 3:1-18:1 0-3 1-12 GC  To investigate the effect

(2007) CaO (solid catalyst) of the reaction condition
and the catalyst lifetime
using CaO as a solid base
catalyst to produce
biodiesel

Liu et al. soybean oil Conventional 55-70 6:1-18:1 5-30min 0.5-3 GC  To investigate the reaction

(2007) SrO (solid catalyst) mechanism and the opti-

mum reaction condition
using SrO as a solid base
catalyst to produce
biodiesel

It



Table 2.4 Review studies production of biodiesel in supercritical alcohol methods

Condition
Reference Material Method Temp. (°C) Pressure Molarratio Time Volume reactor Analysis Objective
(MeOH:Oil) (ml)
Saka and rapeseed oil SC-MeOH 400 - 42:1 4-45min 5 HPLC  To study the reactivity
Kusdiana methanol of transesterification
(2001) of triglycerides and
alkyl esterification of
fatty acids in the super-
critical alcohol process
Saka et al. rapeseed oil SC-MeOH 300-450 - 42:1 10-240s 3 HPLC  To study effect of free
(2003) methanol fatty acids and water
in triglycerides on
biodiesel fuel produc-
tion
Cao et al. soybean oil SC-MeOH 200-310 - 6:1-42:1 5-30min 250 GC To study the transes-
(2005) methanol terification of soybean

Oil in methanol under
supercritical condition
in the presence of pro-
pane as co-solvent

CE



Condition

Reference Material Method Temp. (°C) Pressure Molarratio  Time Volume reactor Analysis Objective
(MeOH:0il) (ml)
Zhu et al. soybean oil  Continuous 240-340 10-40MPa 6:1-80:1  12.5-50min 75 GC To study a new
(2007) methanol (SC-MeOH) continuous produc-

n-hexane
butanol
molecular sieve

tion process of bio-
diesel production
from vegetable oil
with supercrical
methanol by using
a tubular reactor
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